Internalization of Clostridium difficile cytotoxin into cultured human lung fibroblasts.
In cultured human lung fibroblasts treated with Clostridium difficile cytotoxin, the latency before appearance of the cytopathogenic effect was dose-related with a minimum of 45 min. At 37 degrees C, the toxin was accessible on all cells to inactivation with trypsin or neutralization with antitoxin during the first tenth of the latency. At 0 degrees C, the toxin was accessible considerably longer. The cytopathogenic effect was reversibly prevented by the lysosomotropic agents chloroquine and ammonium chloride, which had to be added within one-fifth of the latency to protect all cells. In the presence of chloroquine, but not of ammonium chloride, the time period during which the toxin remained amenable to neutralization with antitoxin was prolonged. The protective effect of ammonium chloride was not influenced by dropping the extracellular pH to 4.5, but that of chloroquine was abolished. The expression of the intoxication was not affected by inhibitors of the DNA, RNA or protein synthesis. Inhibitors of the energy metabolism prevented the cytopathogenic effect when added before the last phase of the latency. The results suggest that expression of the cytopathogenic effect requires internalization of the toxin, and that metabolic energy but no macromolecular synthesis is needed for the action of the toxin after this internalization.